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Background: Few studies have reported the results of arthroscopic coracoplasty concomitantly conducted with subscapularis tear.
Therefore, this study was conducted to examine and compare the outcomes of arthroscopic subscapularis repair after arthroscopic cora-
coplasty using either the subacromial approach or rotator interval approach.

Methods: We retrospectively reviewed 51 patients who underwent coracoplasty with subscapularis repair. The patients were grouped
according to whether the subacromial approach group (24 patients) or rotator interval approach group (27 patients) was used during
coracoplasty. Preoperative and postoperative visual analogue scale scores, American shoulder and elbow surgeons scores, Korean shoul-
der scores, and range of motion (ROM) were assessed. Assessment of repaired rotator cuff tendon integrity was performed at 1 year after
surgery using either magnetic resonance imaging or ultrasonography.

Results: At final follow-up, overall functional scores and ROM improved significantly in both groups when compared with preoperative
values (p>0.05). The re-tear rates were not significantly different between groups; however, the rotator interval approach group showed
a significant increase in ROM compared with that in the subacromial approach group (p<0.05).

Conclusions: Arthroscopic coracoplasty conducted concomitantly with subscapularis repair can provide a satisfactory outcome. There
were no significant differences between the two approach groups regarding final functional scores and re-tear rates. However, the rotator
interval approach group showed a greater increase in ROM at final follow-up, especially in external rotation.

(Clin Shoulder Elbow 2017;20(4):189-194)
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Introduction

The associations between narrow coracohumeral distance
(CHD) and subscapularis tears have been proposed by various
authors." Lo and Burkhart” reported concomitant coracoplasty
would be necessary in the subscapularis repair to widen the
stenotic subcoracoid space and reduce the retear rate of the
repaired subscapularis tendon. Moreover, several reports have
shown that either arthroscopic or open coracoplasty yields sat-
isfactory outcomes.””” Because of the established correlation,
some authors even suggested performing arthroscopic coraco-
plasty concomitantly with subscapularis repair, even without
evident narrow CHD.” Although the most common reported

surgical treatment for decompressing the subcoracoid space is
open anterior approach, arthroscopic coracoplasty has gained
popularity, along with arthroscopic subscapularis repair. Kar-
naugh et al.” first reported a technique of arthroscopic coraco-
plasty through a subacromial (SA) approach. Lo and Burkhart”
reported arthroscopic coracoplasty through the rotator interval
(RI) approach. Since introduction of coracoplasty through the
RI approach, this procedure has been commonly performed.
However, no studies have reported comparative results after the
two procedures to date. Therefore, the current study was con-
ducted to revalidate the usefulness of arthroscopic coracoplasty
in subscapularis tears and compare the clinical outcomes and
re-tear rates of repaired rotator cuffs, including the subscapularis
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tendon, of two different approaches.

Methods

We retrospectively reviewed prospectively collected data of
patients who underwent arthroscopic subscapularis repair with
concomitant coracoplasty by the SA approach between July
2011 to December 2012 and those who underwent arthroscop-
ic coracoplasty with a Rl approach from January 2013 to July
2014. A single surgeon performed all operations. The protocol
of this study was approved by Institutional Review Board of Inje
University Seoul Paik Hospital (IRB No. PAIK 2016-12-004).

Patients were included in this study if they had undergone
arthroscopic subscapularis repair with coracoplasty and were
available for follow-up for a minimum of 12 months with ultra-
sonographic evaluation or magnetic resonance imaging (MRI).
The exclusion criteria were patients who had coracoplasty
without subscapularis repair, massive rotator cuff tears involving
both supraspinatus and infraspinatus, complete subscapularis
tear of more than type 4 according to Lafosse et al.,” severe stiff-
ness of the shoulder with less than 100° of forward elevation,
and revision surgeries. A total of 51 patients (SA group=24, RI
group=27) who met the inclusion criteria were analyzed and
subcategorized according to the size of the rotator cuff tear.

Functional and Radiological Assessments
To assess clinical and functional outcomes, shoulder specific
outcome scores (Constant and American Shoulder and Elbow
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Surgeons [ASES], Korean shoulder score [KSS]) were evaluated at
final follow-up. Pain level was recorded using the visual analogue
scale (VAS), with a score of 0 indicating no pain and 10 points
indicating the worst possible pain. All scores were recorded by
an independent examiner. All patients in both groups under-
went MRI or ultrasonography at 6 months and 1 year after sur-
gery to evaluate repaired tendon integrity. Most patients without
symptoms of rotator cuff retear were assessed with ultrasound.
Healed tendon integrity was defined as continuity with sufficient
thickness of the repaired tendon and homogenous low intensity.
Postoperative CHDs were measured by ultrasound at 6 months
after surgery.

Surgical Technique

All surgeries were performed in the beach chair position
with the patient under general anesthesia. A 30° arthroscope
was used during surgery. If a subscapularis tear was identified,
arthroscopic repair was performed firsthand. Any articular side
partial thickness tear of the subscapularis with more than 50%
depth of the tendon was repaired. The size of the tear was
graded according to the classification of Lafosse et al.” The sub-
scapularis tendon was repaired in the glenohumeral joint with
the single-row technique.'’ Arthroscopic coracoplasty was con-
ducted after subscapularis repair for appropriate orientation of
the coracoplasty.

Subacromial Approach
In the SA approach, visualization of the coracoid tip was not

Fig. 1. Arthroscopic view of coracoid pro-
cess by subacromial approach from the lat-
eral portal (A) and coracoplasty performed
by resection of the undersurface of the
coracoid (B). Arthroscopic view of coracoid
process by rotator interval approach from
the posterior portal (C) and coracoplasty
performed by resection of the posterolateral
part of the coracoid tip (D).
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necessary via the posterior portal intra-articularly; thus, addi-
tional RI release was not performed. Following SA bursectomy,
the lateral portal was used as the viewing portal and the anterior
portal was used as the working portal. After carefully palpating
the hard coracoid tip with a probe or a shaver, a radiofrequency
device was used to expose the bony portion. The undersurface
of the coracoid process and any existing spurs were burred
down to make a flat plane. The total depth of resection of the
coracoid process was 5 mm (Fig. 1A, B).

Rotator Interval Approach

While viewing through the posterior portal, a shaver and ra-
diofrequency device were alternatively used to release and open
the RI, which was located between the upper border of the
subscapularis tendon and the long head of the biceps tendon. A
probe or a shaver were used to locate the coracoid tip in the Rl
immediately anterior or superior or slightly inferior to the upper
border of subscapularis tendon through the anterior portal. Af-
ter locating the coracoid tip, a radiofrequency device was used
to expose the coracoid tip. A burr was introduced through the

Table 1. Demographic and Operative Characteristics

anterior portal and the posterolateral aspect of the coracoid was
resected in line with the subscapularis tendon (Fig. 1C, D).

In both approaches, additional capsular release was not per-
formed because capsular release was not our routine procedure
in coracoplasty without stiffness. In the present study, patients
with severe stiffness were excluded. Following repair of the
subscapularis and coracoplasty, subsequent biceps procedure,
acromioplasty and supraspinatus and/or infraspinatus tendon re-
pair were done. All rotator cuff repairs (excluding the subscapu-
laris) were conducted using the suture bridge technique.'”

Postoperative Rehabilitation

Postoperatively, a shoulder immobilizing sling with abduction
pillow was applied to each patient to maintain 30° internal rota-
tion and 20° abduction. If the pain was tolerable, gentle passive
forward flexion was started from the first postoperative day. Pas-
sive range of motion was restricted to 120° of forward elevation
and 15° of external rotation for the first 6 weeks. The sling with
abduction pillow was removed and full range of motion and
active strengthening exercises were allowed after 6 weeks of

Variable Subacromial group Rotator interval group p-value
Number (total=51) 24 27 -
Affected side 0.83
Dominant 19 21
Non-dominant 5 6
Age (yr) 67.7 (45-81) 66.3 (40-81) 0.59
Sex distribution 0.14
Male 5 11
Female 19 16
Rotator cuff (supraspinatus) tear size 0.24
No tear (isolated subscapularis tear) 7(29.2) 4(14.8)
Small 4(16.7) 5(18.5)
Medium 5(20.8) 6(22.2)
Large 8(33.3) 12 (44.4)
Subscapularis tear size 0.52
Lafosse type 1 13 (54.2) 12 (44.4)
Lafosse type 2 9 (37.5) 14 (51.9)
Lafosse type 3 2(8.3) 1(3.7)
Coracohumeral distance (mm) 8.4 +2.0 (4.6-14.8) 8.5+2.3(3.6-13.4) 0.94
Biceps procedure 0.86
None 8(33.3) 11 (40.7)
Tenotomy 5(20.8) 5(18.5)
Tenodesis 11 (45.8) 11 (40.7)

Values are presented as number only, mean (range), number (%), or mean + standard deviation (range).
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surgery. The concomitant pathologies directed the course of re-
habilitation.

Statistical Analysis

Power analysis performed before the study indicated that
a total sample size of 40 patients (20 patients in each cohort)
would provide a statistical power of 90% with a 2-sided o level
of 0.05 to detect significant differences in external rotation, as-
suming an effect size of 1.08 (mean difference, 15; standard
deviation, 13.9). This was based on the mean and standard de-
viation of external rotation observed in a pilot study.

PASW software ver. 18.0 for Windows (IBM Co., Armonk,
NY, USA) was used for all statistical analyses. The Student t-test,
Fisher’s exact test, and Pearson’s y” test were used to analyze
potential differences between groups. A p<0.05 was considered
significant.

Results

Patient Demographics

In the SA group (n=24), the mean patient age was 67.7 *
9.2 years (range, 45 to 81 years) and the mean follow-up period
after surgery was 22.6 = 7.5 months (range, 18 to 41 months).
In the RI group (n=27), the mean patient age was 66.3 = 9.6
years (range, 40 to 81 years) and the mean follow-up period af-
ter surgery was 22.7 *+ 6.8 months (range, 16 to 45 months). No
significant differences were found in the demographic data be-
tween the two groups in terms of age, sex, dominant shoulder,
symptom duration, or preoperative rotator cuff tear size (Table 1).

Outcomes
Clinical outcomes including VAS (p=0.33), average ASES
(p=0.15) and KSS (p=1.6) scores of the two groups significantly

Table 2. Clinical Variables of Subacromial Coracoplasty and Rotator Interval
Coracoplasty Groups

Variable Subacromial Rotator interval G
group group

VAS

Preoperative 7.8 +1.0 79+0.9 0.81

Last follow-up 1.5+12 1.8+1.2 0.33
ASES score

Preoperative 40.0+7.7 37.0+12.1 0.19

Last follow-up 822+10.4 78.1+9.7 0.15
KSS

Preoperative 46.4 £ 8.1 425+11.7 0.17

Last follow-up 824 +10.4 78.7 + 8.4 1.6

Values are presented as mean =+ standard deviation.
VAS: visual analogue scale, ASES: American Shoulder and Elbow Surgeons,
KSS: Korean shoulder score.
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improved at final follow-up compared with preoperative scores.
However they were not significantly different between groups
(Table 2).

In the RI group, external rotation at side (p=0.02) and 90°
abduction (p=0.04) improved significantly compared to the SA
group at the time of the final follow-up. However, there was
no significant difference in the improvement in active elevation
(p=0.93) or internal rotation (p=0.74) between approaches
(Table 3).

The incidence of re-tear assessed at one year after surgery did
not differ significantly between two groups. Ultrasound and MRI
at final follow-up detected three cases (12.5%) of rotator cuff
(supraspinatus) re-tear in the SA group and three cases (11.1%)
of re-tear in the RI group (p=0.87). There was one case of sub-
scapularis re-tear in each group (p=0.93) (Table 4). Preoperative
and postoperative CHD between the SA group and RI group,
which were measured with MRI and ultrasound respectively, did
not differ significantly between the two groups (p>0.05) (Table 5).

Discussion
The etiology of subscapularis tendinopathy or a tear is not

well established. Coracohumeral stenosis has been proposed
as one of the contributing factors, and thus brought about the

Table 3. Range of Motion

Subacromial Rotator interval

Variable — - p-value

Preoperative (°)

Forward elevation 1553+25.3 148.7 £25.0 0.48

External rotation at side 33.8+24.0 37.1+19.8 0.41

External rotation at 90° abduction ~ 47.4 +12.5 51.4 +20.1 0.31

Internal rotation L1 T12 0.69
Final follow-up (°)

Forward elevation 1613 +21.5 160.7 +£21.6 0.93

External rotation at side 55.4 +26.5 72.2 +20.7 0.02*

External rotation at 90° abduction ~ 60.8 +22.4  71.67 +15.5 0.04*

Internal rotation T9 T10 0.74

Values are presented as mean =+ standard deviation.
*p<0.05 (Student’s t-test).

Table 4. Tendon Integrity on Magnetic Resonance Imaging or Ultrasonogra-
phy at Final Follow-up

. Subacromial group ~ Rotator interval
Variable (n=24) ) p-value
Supraspinatus & 3(12.5) 3(11.1) 0.87
infraspinatus re-tear
Subscapularis re-tear 1(4.2) 1(3.7) 0.93

Values are presented as number (%).
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Table 5. Pre- and Postoperative CHD

Variable Subacromial group Rotator interval group p-value
Preoperative CHD measured with MRI (cm) 0.95 +0.30 0.97 +0.19 0.72
Postoperative CHD measured with ultrasound (cm) 0.89 +0.23 0.90 +0.27 0.89

Values are presented as mean + standard deviation.
CHD: coracohumeral distance, MRI: magnetic resonance imaging.

need for decompressing the coracoid in the presence of sub-
scapularis tear or subcoracoid stenosis."*"*" Lo and Burkhart”
reported the correlation between narrowed coracohumeral
space and partial and full thickness tears of the subscapularis
by a proposed mechanism called the “roller-wringer effect,” in
which the coracoid process compresses the superficial portion
of the upper subscapularis tendon while stretching (tensile load-
ing) the deep portion of the tendon during internal rotation of
the shoulder. Several reports have shown that both arthroscopic
coracoplasty through the SA approach and Rl approach yields
satisfactory outcomes, although RI approach has been gaining
more popularity in recent years. The authors hypothesized that
there would be no difference in the clinical results between the
two methods.'”*" However, the results showed that patients
who had arthroscopic coracoplasty through the Rl approach had
better external rotation at 0° and 90° abduction; therefore, our
null hypothesis was rejected.

Oh et al.” reported that the CHD was narrowest in internal
rotation and there was a significant increase in the incidence of
subscapularis tears in patients with CHD in internal rotation less
than 6 mm (dynamic CHD) measured by USG. These findings
imply that static CHD in neutral position is not the only factor
that should be considered when performing coracoplasty.

Karnaugh et al.” reported four patients who were successfully
treated with arthroscopic coracoplsty through the SA approach.
Park et al.” also reported 23 patients who underwent SA coraco-
plasty with good clinical results, especially with respect to inter-
nal rotation when compared with the untreated (no coracoplsty)
group. Several reports showed that either arthroscopic or open
coracoplasty yields satisfactory outcomes.””

RI approach provides several benefits. The posterolateral
aspect of the coracoid is easily located and approached, which
allows direct assessment of the prominence of the coracoid
process and the coracohumeral space. The posterolateral aspect
of the coracoid can then be specifically resected to prevent im-
pingement. The Rl approach is easy to perform, allows appropri-
ate orientation of the coracoplasty, and permits assessment of
the adequacy of decompression when compared with the SA
approach.

Our results showed clinically improved outcome with low
subscapularis re-tear rate in all patients at final follow-up. There
were no significant differences between the SA and RI group
at the time of final follow-up. However, patients who had ar-

throscopic coracoplasty through the RI approach had better
external rotation at 0° and 90° abduction. Increased external
rotation in the RI approach was an unintended result that may
have been caused by the release of Rl when approaching the
coracoid tip from the intra-articular view. These results suggest
that when performing subscapularis repair and coracoplasty,
possible inflammation and scarring at the RI might cause some
limitation of motion of external rotation. As with the RI ap-
proach, the tissues around and attached to the coracoid process
and the subscapularis tendon are debrided. Therefore, when
using the RI approach, there are less soft tissues around the re-
paired subscapularis site to cause scarring.'”” Huberty et al.' re-
ported that concomitant coracoplasty was one of the risk factors
that was negatively correlated with postoperative stiffness after
arthroscopic rotator cuff repair.

Although we measured CHD preoperatively in all cases, we
performed coracoplasty in all cases with subscapularis tears, re-
gardless of CHD. We believe that because we do not measure
the acromiohumeral distance when performing acromioplasty
concomitantly with supraspinatus tear, it was unnecessary to as-
sess the CHD before performing subcoracoid decompression.
Moreover, if the need for coracoplasty is indicated with nar-
rowed CHD, the dynamic CHD may be more closely correlated
with subcoracoid impingement and subscapularis tear than the
more frequently measured static CHD.*'"” Similarly, Lanz et al."”
found that the preoperative CHD was approximately 10 mm in
their series of large subscapularis tears. However, there were no
adverse effects related to additionally performed coracoplasty in
the present study.

This study has several limitations. Each subgroup included
a small number of cases. Although the prevalence of tears was
not significantly different between groups, the rotator cuff tear
size might raise some bias. Because subscapularis tears are dif-
ficult to detect even with preoperative MRI or ultrasound,'”*”
postoperative assessment may have missed partial re-tears of
subscapularis tears. Furthermore, our study was not a random-
ized prospective study, but rather a retrospective study in which
SA was performed in the early period and Rl was performed in
the later period.

Conclusion

Arthroscopic coracoplasty when performed concomitantly
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with subscapularis repair showed good clinical outcomes. There
was no difference between the SA and RI approach at the time
of the final follow-up. However, the Rl approach was much sim-
pler and showed significant increases in external rotation when
compared to the SA approach.
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